caused by spasm that cannot be demonstrated, it is surprising that gastric ulcers do not more frequently result from narrowing that can be demonstrated. The group most likely to have spasm is the group with a source of irritation such as an ulcer in the pyloroduodenal canal; 10 (8-1 %) of 123 patients with pyloric or duodenal ulcers or scars had gastric ulcers or scars, yet 51 (41 %) had canals less than 10 mm diameter.
In one group of patients the symptoms could not be ascribed to a definite cause. When the pyloroduodenal channel was found to be narrow this could be indicted as the cause of symptoms. Such an argument can only be supported if widening of the channel relieves the patient's symptoms. Pyloroplasty was performed in the patient with a canal less than 5 mm diameter in the hope of relieving dyspepsia and occasional vomiting in the absence of delayed gastric emptying. The symptoms continued, yet at a second operation one year later the pyloroduodenal canal was found to be widely patent and supple. (4) Surgical importance: Undesirable sequele following modem operations for duodenal ulcer can often be attributed to the 'drainage' operation accompanying vagotomy (Clark et al. 1964 ). Tanner (1969) estimates that 40% of patients do not require a 'drainage' operation following truncal vagotomy. What factors determine the necessity for an adjunctive operation ?
The findings presented here demonstrate that more than 40% of patients having operations for duodenal ulcers had pyloroduodenal canals less than 10 mm diameter, suggesting that organic stenosis may be important. However, 25 of the author's patients had total or selective vagotomy without 'drainage' for duodenal ulcers after confirming that the canals were widely patent. Three patients, following selective vagotomy, developed gastric retention persisting for more than a year; one, with negative insulin tests, formed a gastric ulcer. At second operations each of them had a widely patent, supple canal, and distended duodenal bulb, with gradually diminishing dilatation of the second and third parts.
Following selective gastric vagotomy, intact pyloric innervation is by no means certain (Griffith et al. 1963 ) and the operative findings in the 3 patients suggest duodenal denervation. Highly selective vagotomy (Johnston &Wilkinson 1970) may give better results.
Spasm cannot be invoked as causing gastric delay following vagotomy. Hopton & Torrance (1966) tried, and soon abandoned, pyloromyotomy with vagotomy for the cure of duodenal ulcer, because of the high incidence of gastric retention.
At present we are unable to predict in which patients vagotomy can be used alone.
Summary
The pyloroduodenal canal was examined at operation in 228 patients.
(1) External examination of the pyloroduodenal canal as usually performed is unreliable. A technique is described for confirming the presence of a wide channel.
(2) Internal examination of the pyloroduodenal canal in patients with no evidence of ulcers or scars in the area, but with definite cause for the symptoms found elsewhere, revealed canals ranging from less than 5 mm to 20 mm diameter, the majority being 20 mm diameter and easily dilated to 25 mm.
(3) There was a significantly high proportion of narrow canals in patients with duodenal or pyloric ulcers when compared with the other groups. Patients with gastric ulcers did not have a high incidence of narrowing.
(4) The selection of patients for vagotomy without a 'drainage' operation is uncertain. After excluding pyloroduodenal stenosis some patients still develop gastric retention and this is not prevented by performing selective gastric rather than total abdominal vagotomy. At present there is much disquiet in relation to mechanical prostheses, particularly in the mitral area. Although the mortality has been falling, complications arise from thromboembolistn, massive thrombosis, hemolysis, ball variance, infection and residual gradients, particularly with the recent cloth-covered varieties. Homograft valves provide an effective alternative, and have been in use since 1962, particularly for aortic valve replacement. They have perfect design features, a central flow orifice and freedom from embolism without anticoagulants.
Nevertheless there have been late valve failures here too, mainly as a result of calcification and degenerative changes.
The criteria we have chosen in trying to achieve an ideal valve substitute are as follows: Nonobstructive central flow orifice, freedom from embolism, biological tissue, living tissue, auto- The credit for the use of fascia lata belongs properly to Senning of Zurich, who has used it in 170 aortic valve replacements with a sustained good functional result in 76 % over a follow-up period extending to six years (Senning 1967) . He has further reported a persistence of living cells, maintained flexibility and an absence of calcification and embolism in these valves.
Working in conjunction with Ionescu of Leeds we have developed a fascia lata valve of tricuspid configuration which is available in a variety of sizes for replacement of the mitral, tricuspid and aortic valves (Ionescu & Ross 1969 , Ionescu et al. 1970 . Construction: The fascia lata is laid on a board, and cut along a ruler to the correct size for the chosen support ring. The edge which will form the free margins of the cusps is cut parallel to the longitudinal fibres. The ends of the strip are sutured along two-thirds of their width, to form a cylinder. This is slipped over a Teflon cone, which is marked with three equidistant vertical lines. Three 5-0 sutures are placed in the upper edge of the fascia cylinder at the points indicated by these lines. The cylinder is then slipped on to the supporting frame outside the prongs, and each of the three commissural points attached to the top of its respective prong with a 4-0 suture passed through the perforations of the frame. Finally, any surplus fascia is trimmed off, the sewing cuff is turned up to bring its edge in the same plane as the tips of the prongs, and the valve is ready for use (Fig 1) . Insertion: In the mitral position three sutures are placed in the valve ring equidistant from one another. The fascia valve is slid down these and secured with continuous sutures. In the aortic position the valve is inserted with multiple interrupted sutures. Results: Eighty-two cases have been operated upon since April 1969 at the National Heart Hospital and Guy's Hospital (Table 1) . These results compare very favourably with other series of mechanical valves and homografts. Disadvantages: The disadvantages arise from the time taken to make the valves and the possible increased risk of infection. Attempts are being made to keep down the time by using mechanical moulding devices (Fig 2) . Infection with Gramnegative bacteria is a hazard which has been encountered, and on the assumption that the thighs are potentially soiled with these organisms we now shave and prepare the thighs pre-operatively as for an orthopedic operation. Histology: All of these valves up to four months post-operatively have shown persistence of living cells, and some evidence of increased cellularity of the surface layers.
Conclusion
Fascia lata provides us with a method of making autogenous living valves in a variety of sizes for mitral, tricuspid or aortic replacement, with all the inherent advantages of a biological valve, especially freedom from embolism.
